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Preamble

Finding one's way in a world that is ever-changing may be daunting, but with the
proper instruction, community, and personal drive, a path will be forged. My path has
been one of emotional and spiritual growth, which helped me decode the paradigms I
knew existed but was unsure of the origins or how to instigate change. The journey to
the Leadership for Sustainability Education (LSE), master's program, started at the
Student Sustainability Center (SSC) where, as an undergrad, I was introduced to LSE
by student leaders. My adventure as a newly admitted grad student to the LSE
community started with a community camping retreat that opened my eyes to the
importance of community through a co-heart style learning environment that helped me
to reconnect with nature. Please note that throughout this paper Artificial Intelligent (AI).
Adaptive Learning Platforms (ALP), and algorithms are used as interchangeable terms,
as well as, nature, ecology, and the environment.
Key Learning Areas
LSE’s way of teaching and learning fostered our bonds as a community while
helping me to understand how Ecological and Cultural Foundations of Learning create a
culture of caring for each other, ourselves, and our beautiful Mother Earth (Hawken,
2007; Starhawk, 2007). Advanced Leadership for Sustainability bridged the gap in my
understanding of how interconnected my higher knowing is to the desire to decolonize
the dominant power structures of oppression, both social and ecological, while
examining my role in the system (Evans, 2010; Freire, Leonard, & McLaren, 1992). For
example, to understand my role in society, I had to unpack my privilege as a cisgender
white woman which brought a sense of shame but helped me to shift my ethics and
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values. My newly formed values helped establish a worldview that was enhanced
through the understanding of how consumerism impacts the environment and human
rights globally (Bigelow & Peterson, 2002). The politics behind capitalism has
entrenched us to become numb to the pain and suffering of the less fortunate in
communities in which we do not interact with (Attick & Boyles, 2016; Blum & Ullman,
2012). My understanding of the issues that our communities face has broadened
because I have learned to analyze how systems are interconnected ecologically, socioculturally, politically, and economically. For instance, in Global Political Ecology we
examined how the salmon in the northwest are connected to the ecology of the
environment through the decaying bodies after spawning. Furthermore, the sociocultural implications caused by dams and over fishing has created policies to protect the
salmon because of the economic impact more than the cultural significance of the
Salmon to the Native peoples (Wolf & Zuckerman, 2003). These systems interact in a
way which affects the ethical aspects pertaining to the dominant culture of injustices. To
address these injustices, I had to start with myself and a commitment to value inclusivity
while reconnecting to nature.
Bicultural relationships involve working collaboratively with diverse groups to
initiate change in communities and our natural world (Ardoin, 2006; Bowers, 1999;
Weisman, 2008). Edwards (2005) brings to life that “learning involves transactions
between the person and the environment… [and that the] environment at times seems
to be actively rejected by educational systems at all levels” (p. 45). The LSE program
brings this to the forefront of our educational journey through bridging that gap.
Incorporating the Sense of Place themed classes showed me how deeply we need to
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mend our relationship with all living systems while connecting for the ecology of the
place in which we live (Smith & Williams, 1999). The combination of SSC, LSE, and
working in the Office of Academic Innovation (OAI) has made me question our cultures
dominant way of teaching and helped me to critically analyze how best intentions can
unintendedly cause a divide between a student's ability to critically think and their
connection to peers and the natural environment. For example, when we have our
students use adaptive learning platforms, we unintendedly promote sedentary learning
behaviors instead of encouraging critical thinking skills (Pugiese, 2016). However, when
using tools for sustainable change, we focus on transformational learning of social and
ecological issues. For holistic sustainability learning that turns into civic action is further
demonstrated in my philosophy of leadership and educational values.
Educational and leadership philosophy. In order to encourage students to see
themselves as sustainability leaders, transformational and holistic learning should
promote unpacking of the damage that colonization has done to our collective
consciousness (Bigelow & Peterson, 1998; Nelson, 2008). Burns (2011) explains that
we need to acknowledge “the personal and collective transformation inherent in
sustainability work” (Burns, 2011, para. 2). To foster sustainability learning, I turn to the
Burns Model that integrates “five key dimensions,” which are Content, Perspectives,
Process, Context, and Design. Starting locally, we should expose students to the
complexity of systems. For example, Stone and Barlow (2005) explain that “students
working on a Shrimp Project…discovered that the shrimp inhibit pools that are part of a
creek that is part of a larger watershed. The creek flows into an estuary that is part of a
marine sanctuary, which is included in a larger bioregion” (p.24). Looking at the whole
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system, students become aware that an event in the bioregion affects the system all the
way down to the shrimp and vice versa. Now that we know the context as it relates to
Heather Burns (2011) five key elements, I will progress the story using a hypothetical
undergraduate biology class.
Suppose the first scenario is to show students what a healthy shrimp bioregion
looks, smells and feels like; the context. To better understand this ecosystem, we would
explore the area and examine how healthy shrimp behave and live. The next step in our
on our transformational journey, we would look at the neighborhood surrounding the
shrimp habitat (Context). Once the students have reflected and discussed what they
have noticed, we would go to another shrimp bioregion in an area that is economically
depressed (Process). Most bioregions in economically depressed areas are neglected
by the state, so these areas tend to become ecologically unstable because of human
activity such as pollution (Edward, 2005). After the students have experienced, seen,
smelt, and felt what the polluted and neglected bioregion is and examined the
differences in how the shrimp look and behave, we would discuss the differences in the
ecological setting, as well as the social structure that surround the bioregions. If critical
elements are missed, such as the voice of a student that lives in each of the areas, it is
the facilitator's responsibility to bring that voice into the discussion, which rounds out
perspectives for the marginalized population.
Next, the process and context help students to analyze the social and political
relationships while formulating what steps to take to remedy the bioregional pollution
and garbage. In doing so, we allow students to critically examine their perspective while
formulating the civic action needed to ensure a healthy bioregion for the shrimp to live in
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while exploring ways to improve social equity in the region. By design, students become
fully aware of the ecological issues and how they are systematically linked to
oppression. This example weaves the Burns model (2011) “key five dimensions”
together for transformational sustainability learning. During this process, students may
become overwhelmed, which brings us to the importance of experiential embodied
learning.
Experiential embodied teaching and learning for transformation is my
teaching philosophy. As an educator and a student, I know that taking a more in-depth
look at the systems of oppression that are social and ecological, is disheartening.
Overwhelming emotions can cause a shutdown response in some students (West,
2014). These emotional responses can be exacerbated when group discussion, as a
teaching tool, are by design, intended to facilitate students learning by exposing them to
their peer's experiences and backgrounds while exploring each other’s perspectives
(Davis, 2009). As an educators, we need to ensure that students feel safe to discuss
their thoughts while they explore other perspectives as a way to assess what they know
and form new ways of thinking and being through self-reflection (Brookfield, 2012;
Merriam & Bierema, 2014). This process should begin with a tool of group discussion to
create a type of contract for group interaction, group norms (Engleberg & Wynn, 2010).
The intention behind this educational tool is to extend a judgment-free zone which
enhances collaboration and critical reflection using discussion as a medium to evaluate
personal assumptions and form new ways of thinking and being (Davis, 2009). This
stimulates humanistic growth of the mind and spirit, and the connections we have for
each other, which is the focal point of experiential and embodied learning (Merriam,
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Caffarella, & Baumgartner, 2007). This type of learning is related to Mezirow’s (1997)
transformational learning. This leads me to the values and principles that guide my
practice, which is empathy, integrity, inclusivity, and compassion. Moreover, as an
educator, I feel it is beneficial to students that I create a curriculum that encourages
critical analysis while finding ways to inspire a connection to nature and community to
inspire activism.
These values encapsulate my being while I engage with my students to analyze
the world in which we live. As a group, we deconstruct the paradigms that have created
social and ecological disparities. Through example, I show students that compassion is
the light, and integrity is the driving force that brings inclusivity together through different
perspectives to create a shared vision (Palmer, 2017). When we create a vision using
compassion and integrity in diverse understandings, we can, will, and do make positive,
sustainable changes that benefit the most vulnerable. For transformational sustainability
learning, we need to interact with nature and critically analyze our current social and
environmental injustices (Bell, 2016). Edwards (2005) stated, “success requires an
understanding of the complex forces at work, a vision of the future and a strategy for
making the vision a reality” (p.139). If we apply Edwards’s sentiment to educational and
social justice, and use tools that encourage collaboration and reflection, we empower
our students’ inner-being. Furthermore, by listening to understand, and observing to
comprehend, we can see the patterns and details that are naturally occurring, then use
the naturally occurring systems to teach sustainability (Holmgren, 2002). Wheatley
(2006) stated, “we broke knowledge into separate disciplines and subjects, built offices
and schools with divided spaces, developed analytical techniques that focus on discrete
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factors, and even counseled ourselves to act in fragments, to use different “parts” of
ourselves in different settings” (p. 29). Because of this fragmentation, we have become
separated from nature; our socioeconomic divisions have compartmentalized us from
each other's realities and perpetuated a delusional understanding of one another and
our connection to our Mother Earth. As a sustainability leader, I encourage a new way
of thinking and being that is inclusive and motivates students to collaboratively analyze
systems of oppression and how those systems play into a disconnection to each other
and nature. Sterling (2001) so eloquently wrote, “we need to reclaim an authentic
education which recognizes the best of past thinking and practice … [and] re-vision
education and learning to help assure the future” (p. 15). This sentiment points to how
Indigenous cultural teachings are our way back to past thinking and practices that foster
holistic learning (Cajete, 2005). Unfortunately, our current state of educational affairs
has set students on a path that makes them dependent upon artificial intelligence (AI),
such as adaptive learning technology (ALP), that are created and controlled by
corporations (Baltodano, 2012; Saltman, 2017). In order to foster transformational
sustainability learning, which includes critical thinking and connection to community and
nature, we need to rethink using corporate-owned ALP’s which perpetuate banking style
learning, by incorporating OER’s and the use of technology that encourages student
engagement leading to action and activism.

Literature Review
Introduction
As a culture, we have lost our connection to nature, ourselves, and our
communities (Cherowski, 2010; Croog, 2016). Even the educational setting is changing
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from one of peer to peer and student to teacher interactions, to more technology-based
learning (Demetriadis, Papadopoulos, Stamelos, & Fischer, 2008). Both state and
federal education funding is being cut (Chesler, 2014; Lafer, 2015). While public schools
have had to adjust to these changes by creating bigger class sizes, which has had a
snowball effect on the quantity and quality of educational instruction per student
(Mitchell, Leachman, Masterson, & Waxman, 2018; Schwartz, Schmitt, & Lose, 2012).
These and other issues have created the perfect environment for corporations to
infiltrate their way further into the public school ecology (Fang, 2014; Reingold, 2015).
The more influence corporations have over our public-school system, the less
sustainability seems to be integrated into the curriculum. This perpetuates the ability for
corporations to dictate what students learn and how they learn what they learn (Apple,
1982). Many of these educational corporations are insistent upon having virtual reality
teachers and adaptive learning platforms to, in a way, take the place of how a teacher
teaches under the guise that these personalized artificially intelligent ALP learning
environments will enhance student success by providing the instructor with support
using live data feeds (Bajaj & Sharma, 2018; Hefferman & Hefferman, 2014). In order to
teach holistically for transformation, sustainability educators must utilize experiential
learning with a social and ecological justice lens (Burns, Vaught, & Bauman, 2015).
Therefore, we must rethink the use of technology, including ALP’s, by utilizing the
technology in such a way that it enhances sustainability education to include activism
skills by fostering critical thinking and connection to nature and community. One may
ask, what are Adaptive Learning Platforms?
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Adaptive learning platforms. Adaptive learning platforms are intended to create
personalized learning paths that are technologically based artificial intelligence. These
personalized learning paths use algorithms (interchangeable word for artificial
intelligence) to decide what a student needs to learn dependent upon how the student
answers the questions’ that the platform present’s (Moreno & Mayer, 2004). When a
student answer the questions, the algorithm will move the student backward or forward
within the context of the curriculum to decide which learning path will best benefit the
student's comprehension of the material (Ghilay & Ghilay, 2015). Learning platform
corporations boast that the courseware improves the students' preparation for class,
lowers dropout rates, and increases student success (“Achievement Within Reach”
2019; “Finally, online learning that really works” 2015; “Take Students to a Higher
Degree” 2019; “What is ALEKS” 2019). Nonetheless, Pugliese (2016) stated in a review
that:
These environments utilize cognitive modeling processes … assess[ing] the
student's abilities and adapting the curriculum based on the student's past
performance. These processes are unclear, largely unproven, and not researchbased. Vendors are often not forthcoming about the science they use to develop
and prove cognitive models (para. 20).
Furthermore, adaptive learning corporations fail to acknowledge that the platforms do
not have the ability to use group collaborations between peers and that faculty is
removed from the teaching and learning process (Pugiese, 2016). Therefore, peer to
peer and student to teacher interaction is decreased, and the banking style of education
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in perpetuating by the use of ALP’s which are corporately controlled learning
environments.
Adaptive learning platforms as the corporatization of education. Educational
funding has plummeted (Bidwell, 2015; Harris, 2019). And more students are entering
college underprepared (Denardis, 2017; Hughes, Gibbons & Mynatt, 2013; Shafer,
2006). According to Hughes, Gibbons, and Mynatt (2013), underprepared students lack
college-level skills that are needed, so these students face challenges such as financial
pressures and are at higher risk of dropping out because their financial aid award may
run out before they graduate. Furthermore, instructors are leaving because of the
volatile funding situation (Black, 2017). This situation has left leaders grappling for ways
to make ends meet while trying to ensure college success (Black, 2017; Denardis,
2017; Shafer, Eshbach & Santiago-Blay 2015). The current educational politics are
leaving room for corporations to regain control of the money that was lost with the
Affordable College Textbook Act, which was enacted to lower the price for books
(Ronai, 2009). These circumstances have created a need for our public higher
education systems to find ways to improve student success and make financial
adjustments, such as fewer teachers per student.
The need for student success has open the door to public education for adaptive
learning platform corporations. For example, Attick and Boyles (2016) examine how
Pearson has become the authoritative publisher of related educational materials, which
includes ALP’s. The authors explain that Pearson is the administrator of the Education
Teacher Performance Assessment, and was recognized in 2015 as “positioning itself” to
control “nearly every aspect of schooling in the United States, from the curriculum,
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textbooks, and standardized tests, to overseeing teacher preparation and evaluation” (p.
5). Pearson has become so dominant over the last 20 years that they have used their
political connections to manipulate policies for K-12 while violating ethics codes. For
example, the chief administrators of Pearson are in control of testing in many states
while also forcing teachers to take evaluations costing upwards of three hundred dollars
(Attic & Boyles, 2016). Pearson Learning has created a model that treats students and
teachers as “consumers of their educational products” (p. 11). Corporations like
Pearson Learning are taking control of what is being taught, how it is being taught, and
by whom; they are monopolizing our educational system (Saltman, 2017). Yet, Pearson
Learning is not the only corporation infiltrating public education. For instance, McGraw
Hill own’s ALEKS and Realizeit, CogBooks Owned by Bill and Melinda Gates, and
recently Wiley which bought Knewton (McKenzie, 2019). ALEKS, Realizeit, CogBooks,
and Knewton are all ALP’s. They have worked their way further into public education
through corporatization of adaptive learning platforms via more prominent corporations
buying each other out to create a larger market share.
If we remain complacent to living in a consumerist society, we will miss the
mark. We must address the needs of our people and our planet for a more socially and
ecologically just society, and in order to do that we need our students to be taught by
humans, and we need students to have the skills needed to instigate systemic
sustainable change. Kolb (2015) explains that “computer aided instruction” may be
“sophisticated,” but it is not “sophisticated about how they enhance human learning”
because the technology does not consider learning styles (p. 276). It has been proven
that experiential learning is transformational for our student’s comprehension of the
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material (Kolb, 2015). Experiential learning is complex and requires students to think
critically so they can understand how concepts interact in the world around them (Kolb,
2015). Sustainability education fosters critical thinking skills by infusing the
understanding that there is consciousness in all living beings (Vaughan-Lee, 2016).
Interactions with AI (adaptive learning platforms and virtual teachers) do not infuse
consciousness of being; instead, it puts our students in front of a screen rather than
encouraging them to interact with each other and nature; moving them further away
from critical thinking for sustainability problem solving.
ALP as banking style learning is missing critical thinking for problemsolving. Adaptive Learning Platform analytics collect data to make predictions on how
to move students through a personalized learning path that is intended to help a student
master the content (Pugliese, 2016). ALP corporations consider mastery of content
when the student can answer all of the multiple-choice questions correctly. The
algorithm (Artificial Intelligence) of a personalized learning path is generated using
multiple choice and matching assessments, which is typical of Freire’s concept of
‘banking’ style education (Freire, 1968; Freire, Leonard, & McLaren, 1992). The
‘banking style’ of education describes education where a student is fed information by
an instructor, and the student is supposed to memorize the information the teacher
recited and then take multiple choice assessments to see if the student can regurgitate
the information (Freire, 2001). This system of learning is educating to “compete and
consume rather than care and conserve” Sterling (2001, p. 21) In the case of Adaptive
Learning Platforms, the teacher is not human; it is an algorithm or a virtual teacher, but
the process is the same, which it leads our student further away from human and
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ecological connection; The learner is treated as a consumer, the topic is generally out of
the realm of the students lived experience, the information is learned through rote
memorization and reality is looked upon as “motionless, static, compartmentalized and
predictable” (Freire, p. 72). The answer is either right or wrong and there is no critical
thought and it ignores the human experience of learning.
These non-human teaching devices cannot relate to the human experience, and
they do not help students to construct the context behind the information they are
memorizing. Giroux, Freire, and Aronowitz (2001) point out that curriculum should not
only teach the subject, but it should help the student to understand and interact with
moral predicaments to foster “moral reasoning” (p. 217). Human teachers have human
emotions and experiences that can help foster the skills needed to construct a more indepth understanding of the subjects being studied. For example, an adaptive learning
platform will pose a question and look for a specific answer. If the student does not get
the answer correct, the platform will tell the student the answer is wrong but does not
pose thought-provoking questions to elicit critical thinking leading to understanding why
the answer is incorrect (Graesser & D’Mello, 2010). If critical thinking skills are not part
of the platforms algorithm, moral reasoning and ethics that involve human experience,
cannot be taught using AI that utilizes an algorithm for rote memorization. To give a little
context, the banking style learning can be compared to reading a bike manual and
passing a multiple-choice test to see if the student can ride a bike. Only when the
individual experiences the embodiment of riding a bike can the individual truly know how
to ride the bike. Assessing a student on their ability to memorize rote facts of the bike
manual does not prove to be effective for knowing through the action how to ride a bike.
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Adaptive learning platforms utilize algorithms to create online assessments and
assignments that do not require critical thinking. Utilizing rote memorization to answer
the questions correctly allows the student to move smoothly to the next question or
reading (“Finally, online learning that really works” 2015; “What is ALEKS” 2019;
“Achievement Within Reach” 2019; “Take Students to a Higher Degree” 2019). The
perpetuation of learning in this manner fails to recognize that humans are social beings
that require interactions with others and the environment is which they are learning
about (Giroux et al. 2006; Kolb, 2015). Transformational learning occurs when students
use critical problem-solving skills about what is being learned while the new information
is integrated with previous knowledge through the reflection of how the concepts are
connected (Ivy, 2017; Mezirow, 1997). General curriculum created by instructors
requires a deep understanding of the students that the instruction is for (Giroux, Freire,
& Aronowitz, 2001). Furthermore, because of capitalist control of educational material
(due to investing contract agreements) many teachers are not allowed to deviate from
the required materials made by educational corporations (Apple, 1982; Blum & Ullman,
2012). If we do not create spaces for critical thought and discussion followed by
reflection, we rob students of the skills they need to unpack oppression (both ecological
and social), which is needed to help create sustainable changes for our communities
and the environment. Instead, they sit in front of a computer screen being fed static
information.
Adaptive learning platforms only encourage rote memorization while sitting in
front of a computer screen. Wheatley and Kellner-Rogers (1995) made the point that
because of “machine thinking,” [which leads us away from critical thought], “human
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nature receded from view” (p. 7). Furthermore, since we could not “find ourselves in this
world”...“the heart and spirit of being human disappeared” (p.7) which gave control to
organizations [i.e. corporations]. Wheatley and Kellner-Rogers (1995) examine how
organizations turned into machines using “machine logic,” or computations using
computer-based algorithms to make logical decisions without consideration for “human
emotions and experience” (p. 6). We need to focus on human experiential learning as
the type of learning environment that encourages connection to community and nature,
which is inclusive of human emotions and experience, while fostering activism skills.
From my personal experience on research of adaptive learning platforms in the
Office of Academic Innovation (OAI) at Portland State University (PSU), it is apparent
that problem-solving skills are not a part of the material. For example, in the qualitative
data from an open-ended question that related to learning barriers, student comments’
relayed that the learning platforms did not give them an explanation on why they got an
answer wrong: as seen in Figure 1.
Q 1What aspects of the course, if any, were barriers to your learning?
•

“I think CogBooks at times had barriers for me because of the little explanation
after I got a question wrong.”

•

“…[With Realizeit] I will never understand why my answer is wrong or where I went
wrong which leads to a lot of frustration and lack of actually retaining the
information”

•

”Not a full explanations on what exactly you got wrong when you answered a
question wrong [while using ALEKS]...”

•

“[CogBooks would] Forcefully making me answer a question 3 times before
showing me the right answer. Similarly not letting me try more than 3 times.”

Fig. 1 IRB approved research- Unpublished raw data from a Qualtrics survey results of the research conducted by the
Office of Academic Innovation at Portland State University; Permission given by Prime Investigator Janelle Voegele,
Co-Investigator Raiza Dottin, and Graduate Research Assistant Tina Garner (2017-2019).

ALP’s PERPETUATE BANKING STYLE LEARNING
17

One can interpret this as students wanting the learning platforms to feed them the
information instead of using critical thinking skills to deduce why they got an answer
wrong. Furthermore, when students are interacting with an adaptive learning platform,
they are disconnected from their peers, community, and nature, so the platforms
impede on students critical thinking skills and emotional health. Furthermore ALP’s that
are corporate owned perpetuate consumerism. For a more sustainable future, we need
to move away from capitalistic consumerism and foster a connection to nature and our
communities while developing our student’s activism skills to create a more just and
sustainable future.
ALP’s disconnect students from community and nature. There is growing
evidence that shows too much screen time creates mental and emotional issues
(Madhav & Sherchan, 2017). Given such evidence, why do corporate entities
encourage the use of ALP’s that require students to sit in front of a screen for hours at a
time? Sitting in front of a computer screen sets the stage for increased suicide rates,
depression, and other physical and psychological issues (Straker et al., 2018).
Furthermore, sitting in front of a computer keeps people from socializing and spending
time in nature. Spending time in nature is known for health and emotional benefits, as
well as fostering ethical of care for our natural environments (Frumkin, H. 2001; Pliska,
2006; Weston, 2004). Student’s mental and emotional health should also be examined
through the lens of equity and inclusion, which encompasses community
interdependence. To make this leap we must curtail screen time. However, screen time
is not the bulk of the issue with adaptive learning platforms. The problem is that for a
sustainable future, students and educators alike should be immersed in learning
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environments that are conducive to helping us achieve a more sustainable and just
society. This requires social interaction to build critical thinking skills and connection to
nature (Edwards, 2005; Smith, Dyment, Hill, & Downing, 2016) In general, AI cannot
foster critical thinking about the communities in which students live and work. These
skills are acquired through personal experiences that help unpack of environmental
oppression and systemic ecological abuses. AI cannot give us the skills and emotional
connection to each other or nature.
In conclusion, we live in a culture that is run by capitalist and consumerism
(Barak, 2016). The more time spent interacting with technology affects the time spent in
nature and socializing in our communities. We must keep in mind that part of human
nature is social; we are, by nature, communal beings (Mason, 2016). Problem-solving
skills are enhanced with peer to peer interaction like discussions and experiential
learning (Khan & Masood, 2015). Corporate control of education can only be maintained
if we remain servants to the current capitalist society (Annand, 2007). As an educator,
one will find it imperative to educate our student’s social, emotional, and ecological
wellbeing by reintroducing our students to connection to nature, community
engagement, and real-world experiences to transform their world view so they are more
inclined to activism for a more sustainable world.
Intervention and Solution
Introduction
Inclusion of data activism is crucial for sustainability education, because it gives
students the experience and skills needed to foster their abilities to becoming
sustainability leaders through bridging the gap between understanding ecological
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oppression and action. In the first section, I will examine a path to intervening on
corporatization of education through leveraging accessible and free to use OER
technology for ecological and environmental sustainability. Second section will look at
how technology can be used to unpack ecological oppression by use of critical thinking
and analysis. The forth section includes a framework to look at ways to bridge the gap
between learning about oppression and taking action by using connection to nature,
peers, with the use technology for data activism. This leads into the fifth section which
includes a lesson plan for a hypothetical shrimp project. The paper will finish with the
challenges and implication for inclusion of data activism that utilizes free to use
acessible technology to bridge the gap between understanding ecological oppression to
activism to create a more sustainable and just future.

OER’s are an intervention to the corporatization of educational
materials. Textbook costs are proven to be a barrier to student success (Bodily, 2019;
SPARC, 2007-2018). Because of growing concern for student success, The Affordable
Textbook Act was enacted in April of 2019 to protect students from the rising cost of
textbooks (“S.1036 - Affordable College Textbook Act,” 04 Apr. 2019; “H.R.2107 Affordable College Textbook Act,” 04 Apr. 2019; Bodily, 2019). Thankfully, PSU has
integrated OER initiatives to help faculty find no-cost alternatives (Bodily, 2019; see
appendix A, the OER Initiative). Jaime Wood, positioned at OAI, sits on the statewide
OER committee and a subcommittee that is advocating for the creation of an ALP that
will be an OER. Wood stated that “the technology would not only be free to use, but it
will be blank,” therefore, the “curriculum will be fully customizable” (personal
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communication, March 3, 2019). Furthermore, Wood stated that OAI is “collaborating
with the library to launch a campus-wide OER initiative” [and] “their goal is to save PSU
students $2 million by June 2021” (personal communication). By using OER’s, students
are allowed free access to knowledge, resources, and technology, such as an ALP, that
may otherwise be financially out of their reach (Centre for Educational Research
Innovation, Organization for Economic Co-operation Development, & Source OECD.
(2007). However, ALP’s, even as an OER, perpetuate the banking style learning which
hinders critical thinking skills. Moreover, numerous scholars contend critical thinking is
needed for problem-solving and to unpack social and ecological oppression (Ali, Murphy
& Nadkarni, 2014; Bencze, Sperling, & Carter, 2011). Therefore, we need to rethink the
way we use technologies to contribute to our student’s critical thinking and problemsolving abilities, which is needed to address the ecological oppression.
Unpacking ecological oppression using critical thinking and technology for
sustainability. Freire (2001) stated “injustice, exploitation, oppression, and violence of
the oppressors...is affirmed by the yearning of the oppressed for freedom and justice,
and by their struggle to recover their lost humanity” (p. 44). In order to fully understand
how these injustices manifest in our society, our students must not only have free
access to knowledge, but they must examine how oppression manifests in ways that
are not obvious until we understand another's plight for equity. For example, KeiferBody, Amburgy, and Knight (2007) created class activities relating to visual artifacts that
are retrieved through technology, such as online resources and media, to examine how
power and privilege are embedded within the dominant cultural setting. Implementing
the use of technology in this way helps students to unpack oppression. Never the less,
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unpacking oppression can leave students feeling helpless; unless they are given the
tools to help them find ways to liberation (Freire, 2001). An example, remote Indigenous
tribes have used technology to document their languages, cultures, and to protect their
lands from corporate encroachment (Chapin, Lamb & Threlkeld, 2005; The Christensen
Fund, 2012). This use of the technologies is examined in the article, Digital Technology
for Indigenous Empowerment, by the Christensen Fund (2012), which explains how
GPS and GIS technologies are used by one tribe to track differences and modifications
in their forest due to climate change and mark where culturally modified trees reside
(The Christensen Fund, 2012). The use of technologies not only helped the Indigenous
tribes protect their land, but it also allows the world to recognize the consequences of
colonization and global weather change through the application of data activism and
grassroots initiatives by the tribes. They are using technology to challenge existing
power relationships, which was fostered through critical thinking for ways to protect
what is rightfully theirs (culture, land, and language).
Using technology to enhance the critical analysis of environmental changes is
not a new concept. For example, Fetterman in 1998, created a project that combined
outdoor education with technology, which allowed students to learn through real-world
experiences (see appendix B, Ecological and Environmental learning with technology).
The students interacted with nature while using technology to monitor the effects of
climate and which cause environmental changes, while it highlighted the importance of
learning with technology in a way that encouraged critical thought and experiential
learning. Likewise, Fetterman (1998) stated that “this technology facilitates the use of
real-time data, which in turn has motivated students to learn content (para, 9).”
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Technology should not be used to replace connection to the natural and social
environments or education, but to compliment current curriculum in a way that
encourages interaction with natural through experiential learning that is related to the
student’s bioregion (MacEachren, 2005; Smith, Dyment, & Downing; 2016; Wattchow,
2001). By linking activism through ecological justice. For instance, Wisconsin is utilizing
technology for experiential embodied learning for transformation and activism; the
project WOW (War of Weeds). WOW is the first technology-based program for students
and citizens groups to document and map invasive plant species that are specific to
Wisconsin’s Northwood’s region (Wisconsin Headwaters Invasive Partnership, n.d.).
The purpose of mapping the invasive species is for better resource allocation. Students
and citizens involved in the project can either use a provided tablet or a free app,
GLEDN, which coordinates the data entered for targeting removal of the invasive
species (Wisconsin Headwaters Invasive Partnership, n.d.). Another great example of
data activism is Global Learning and Observations to Benefit the Environment
(GLOBE). In July 2019, the GLOBE program partnered with The National Aeronautics
and Space Administration (NASA) and the United Nations Environmental Programme
(UNEP) to “cooperate on environmental education and training, citizen science, and the
collection and distribution of environmental data” (United Nations Environment
Proggramme, 10 July 2019, para 3). Environmental data can be used by activist and
governments to create arguments that are quantifiable for policy changes that address
our sustainability issues of today. The GLOBE program provides lesson plans and
activities through collaboration of international science and education that offers
students and the public a worldwide “opportunity to participate in data collection, the
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scientific process, and contribute meaningfully to our understanding of the Earth system
and global environment” (The GLOBE Program: Global Learning and Observations to
Benefit the Environment. About GLOBE, para 1). GLOBE curriculum uses a hands-on
experiential learning approach for local area data collection that help governments
monitor global changes to support worldwide initiatives for students to see how their
data is helping worldwide environmental protection (The GLOBE Program: Global
Learning and Observations to Benefit the Environment, n.d.). The aforementioned
remote Indigenous tribes, the WOW project, GLOBE, and Fetterman’s nature class are
examples of how data can be utilized for activism to protect and conserve while
motivating conceptual comprehension of the content rather than rote memorization of
stagnant facts, which integrates valuable skills that future sustainability leaders need.
Leadership for Sustainability education indicates that conceptual understanding
happens when students use all of the senses for learning, which takes education
beyond rote memorization. Additionally, LSE teaches the importance of activism
through grassroots initiatives but fails to recognize that data activism is a vital aspect to
advocate for policy changes that protect our beautiful Mother Earth, our ecosystems,
and our people. To give substance to the idea of unpacking ecological and social
oppression using critical thinking and technology, I will continue with the hypothetical
Shrimp Project.
Bridging the gap between learning about oppression and action by using
accessible technology for sustainable ecological learning; a framework. To build a
curriculum that uses social and ecological data activism, I suggest utilizing the Burns
Model (2011) while integrating a couple of elements. First, add the use of OER’s and
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other free to access educational materials, including Google Suite, because this shows,
that as an instructor, you are willing to impede on corporatization of educational tools
and materials; a form of activism. Second, find sustainability initiatives that are already
in use, such as the aforementioned projects (WOW and GLOBE) or create a
sustainability project, like Fetterman’s environmental class then show students how to
use data collection for activism. Some ideas include investigating ecological bioregions
in your area to find possible ventures such as the Shrimp Project or organic food
initiatives for affordable access, or anything that relates to social and ecological justice
for ecological or environmental sustainability. Another possibility is to create an
advocacy initiative that would benefit the students at their school or college. The key is
to find what is needed in your community for social and ecological justice then bring
community-based learning to another level by gathering quantitative and qualitative data
to use for activism or advocacy to address unsustainable systems that relate to
sustainability justice. To further describe the framework, I will use the hypothetical
shrimp project for a sample lesson plan.
The shrimp project and learning the power of activism with data: a sample
lesson plan. Many educators believe that we need to empower our students to become
actively engaged citizens willing to create sustainable change through activism (Bencze,
Sperling, & Carter, 2011; Zeilder, Sadler, Simmons, & Howes, 2005). For this to be
possible, we must construct a curriculum that will foster skills that are needed for social
and ecological activism. For example, suppose students have examined the differences
in the aforementioned two shrimp bioregions, and they have explained that there was a
lot of plastic litter in the more impoverished neighborhood. Moreover, upon further
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investigation, the hypothetical students notice that some of the shrimp are entrapped
inside plastic bags, and many of them have died. This situation could be utilized to help
students critically think, and problem-solve ways to clean up the bioregion utilizing
critical questioning created by the instructor with the intention to promote self-directed
learning. Here are four questions that one may use to create student focus groups:
1) Why is it essential that the ecosystem that supports the shrimp remain
healthy? (Questioning to build on systems thinking)
2) How can we document the effects on the shrimp in relation to the plastic
pollution? (Questioning to build on activism data collection skills)
3) What are some local ways that we can advocate for change in the way plastic
is disposed of? (Questioning to generate a connection to the community)
4) Which agency or political figure should we contact to learn more about
available resources? (Questioning to enhance actively involved citizens)
Question one is intended to help students grasp systems thinking. This helps students
to understand that everything is interdependent (Kim, 1999). For example, the students
may reflect on what may happen if the area continues to have added plastic refused
which is part of the system of improper disposal of the debris which is connected
systematically. Question 2 is intended to incorporate best research practices for data
collection for activism. This is skill needed to address and take action for effective
activism while engaging with power structures for building an effective argument (Huish,
2013). For this hypothetical instance, I would encourage students to use data collection
to document the number of pieces of plastic the students collect along with the number
of shrimp counted that are dead because of getting trapped in the plastic. For example,
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if appropriate to the solution, students can build a case and present it to the proper
authorities by using the data information to help focus available resources in a targeted
way or to advocate for resources that are necessary in the area. Question 3 is to
generate connection to the community in which the plastic refuse that has collected into
the shrimp bioregion. This is connected to social cognitive theory, which is deeply
imbedded within transformative learning that highlights humans learn better in a social
context (Schunk, 1991). The fourth question is to encourage civic engagement for
liberation. The combination of the four building blocks to the framework remove banking
style learning, by incorporating problem posing question to encourage critical analysis
and civic engagement for interrupting ecological abuses. The intention behind the
groups is to bring them together as a collective to decide how to take different aspects
in relation to their group outcomes to a committee board meeting in class. By doing so
the students can inclusively decide on a plan of action by incorporating each group’s
findings along with the quantifiable data to bring to the proper authorities (EPA or state
representatives) to lobby for resources needed to address the ecological issue and illicit
for allocation of resources. Using technology in this fashion incorporates the complexity
of ecological politics by creating a curriculum that shows students how and when to use
technology while promoting connection to nature and community to promote a more
sustainable future. Additionally, projects can span across terms and classes and be
modified to accurately represent different fields of study. Developing these skills gives
students the tools they need to create change through activism, this helps bridge the
gap between knowing about and knowing how to create change through evidence-
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based data-driven science to support claims about social and ecological issues
(Gutierrez, 2018).
Challenges that may frustrate the implementation of this framework.
Creating a curriculum that encompasses the use of technology, connection to nature,
peers, and the community while fostering critical data activism skills for future
sustainability leaders may be daunting, but social and ecological justice understanding
necessitates action for change which generally means activism. Finding projects such
as GLOBE and WOW was difficult, but the utilization of such can projects leed students
to understand how data can be utilized to create positive sustainability transformation
for ecological sustainability justice. Even though data can be utilized to create positive
social and ecological change, it is imperative to know that the same data represented in
a different way can communicate different perspectives. These differences in data
representation can either make or break how activism is communicated and acted upon
(Guierrez, 2019; Meng & Disalvo, 2018; Milan & Gutiérrez, 2015). This means that the
validity of any given narrative communicated through data representation can be used
to reinforce and justify both sides of a demand. However, through proactive data
activism for sustainable change, the future of our world relies on our interpretation and
the ability of future sustainability leaders to connect with nature in a way that goes
beyond technology. Another implication is the use of technology leads to energy
consumption in the cloud computing environment (Deng, Zeng, Zhong, & Wang, 2014;
Derus, Omwenga, & Ofoa, n.d.). Furthermore, extracting resources to create
technological devices leads to human rights violations (Holterman, 2014). After all, we
cannot heal our Mother Earth until we start healing ourselves and working together as
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one to find a way to conserve our resources while caring for the environment and our
people.
Conclusion
Future sustainability research for educators, students, and activists.
Sustainability education postulates a critical element for sustainable development is
“education as sustainability” (Sterling, 2001, pg. 61). For this purpose, it is imperative
that sustainability educators look further than the notion that fostering a connection to
nature is the cure for the environmental issues we face today. Connection to nature
underpins ecological justice, but it does not create policy changes. We must teach our
students how to protect the environment through grassroots initiatives and activism that
primes to political action for policy changes (Bullard & Johnson, 2000). We can do this
by utilizing technology to gather data to address environmental and social disparities of
today. Doing thus is a step towards a participatory approach to actively involved citizens
for a more sustainable and just society. However, there is not much research on the
effects of political action started through grassroots initiates that happen in an
educational setting. However, in an article by Bencze, Sperling, and Carter (2011), the
authors followed three classes that utilized technology, student activism, and an
interdisciplinary approach for environmental and social justice. Their findings and
concluded that the utilization of student data activism showed there was increased
motivation towards socio-political activism which they stated “promote[d] student-led
research informed activism to address socio-scientific issues” (para. 3). Therefore,
more research should be done on the effects of student-led activism through
sustainability projects and the civic involvement later in life.
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